(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
8 November 2001 (08.11.2001) 




PCT 



IIHDIIllllIlligUl 

(10) International Publication Number 

WO 01/82719 Al 



(51) International Patent Classification 7 : A23K 1/16,1/18, 
A61K 35/78, A61P 37/00 

(21) International Application Number: PCT/US0 1/1 3660 

(22) International Filing Date: 27 April 2001 (27.04.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/201,028 



1 May 2000 (01 .05.2000) US 



(71) Applicant: THE IAMS COMPANY [US/US]; 7250 Poe 
Avenue, Dayton, OH 45414 (US). 

(72) Inventors: HAYEK, Michael, G.; 926 Tammy Circle, 
Dayton, OH 45415 (US). MASSIMINO, Stefan, P.; 4107 
Apartment E, Indian Runn Drive, Dayton, OH 45415 (US). 
BOEBEL, Katherine, P.; 1284 Enterprise Road, West 
Alexandria, OH 45381 (US). 

(74) Agents: LUNA, Susan, M. et al.; Killworth, Gottman, 
Hagan & Schaeff, L.L.P., One Dayton Centre, Suite 500, 
One South Main Street, Dayton, OH 45402-2023 (US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN. CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG. KP, KR t KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG. MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



^ (54) Title: PROCESS FOR ENHANCING IMMUNE RESPONSE IN CANINES USING A DIETARY COMPOSITION INCLUD- 
ING GARLIC 

00 

(57) Abstract: A composition and method for enhancing immune response and improving the overall health of canines is provided 
^ which includes feeding the canines a dietary composition containing an effective amount of garlic in an amount of from about 1 to 

10 g/kg diet. The dietary composition, when fed to canines, provides antioxidant, anticancer, and immunomodulatory benefits. The 
Q canines are fed the composition containing an effective amount of garlic in a quantity and frequency appropriate for their nutritional 

needs resulting in an enhanced immune response by increased lymphocyte blastogcnesis and improves the overall health of the 
^ animal. 



WO 01/82719 



PCT/US01/13660 



-1- 

PROCESS FOR ENHANCING IMMUNE RESPONSE 
IN CANINES USING A DIETARY COMPOSITION INCLUDING GARLIC 

This invention relates to a dietary composition and method for enhancing immune 
5 response and improving the overall health of canines, and more particularly, to a dietary 
composition which includes an effective amount of garlic, which, when fed to canines, 
provides antioxidant, anticancer, and immunomodulatory benefits. 

In recent years, the health effects of garlic for humans have become an area of active 
research with regard to the prevention and treatment of disease. Garlic may be provided in 
10 many forms; e.g., as a natural product in raw or cooked form, as a water or oil soluble extract, 
a powder, and as purified forms of the bioactive compounds. 

Studies have shown that organosulfur compounds found in garlic have antioxidant 
properties. In addition, it has been found that garlic may also function as an anticancer agent. 
For example, the garlic compound S-allylmercaptocysteine has been found to reduce the 
1 5 growth of human prostate carcinoma LNCaP cells. Garlic has also been found to reduce the 
incidence of chemical induced tumors in rats. 

It is also believed that the sulfur-containing components of garlic may contribute to 
immune modulating properties. For example, a garlic extract and a garlic protein fraction have 
been found to increase the oxidative burst of a J744 mouse macrophage cell line and mouse 
20 peritoneal macrophages. 

However, few studies have been conducted to evaluate the effects of garlic on 
companion animals such as canines. Accordingly, there is still a need in the art for a method 
of utilizing the health benefits of garlic in a dietary composition for canines. 

The present invention meets that need by providing a process for feeding dogs a diet 
25 containing an effective amount of garlic which has been found to provide enhanced immune 
response and improve the overall health of the animal. Preferably, the dog is fed a diet which 
includes garlic in an amount of from about 1 to 10 g/kg diet. 

When a composition containing an effective amount of garlic is administered to dogs in 
a quantity and frequency appropriate for their nutritional needs, it has been found that the 
30 immune response is enhanced by increased lymphocyte blastogenesis. 
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Accordingly, it is a feature of the present invention to provide a process for enhancing 
immune response and improving the overall health of dogs by providing an effective amount 
of garlic in the diet of the animal. This, and other features and advantages of the present 
invention, will become apparent from the following detailed description and accompanying 
5 drawings. 

Fig. 1 is a graph of cytokine production by peripheral blood monocytes in control- and 
garlic-fed dogs; and 

Fig. 2 is a graph of lymphocyte blastogenesis in control- and garlic-fed dogs. 

10 The present invention uses a dietary composition for dogs which contains garlic in an 

amount of between about 1 to 10 g/kg diet. Such a diet provides sufficient garlic to provide 
antioxidant, anticancer, and immunomodulatory effects. 

A preferred garlic for use in the present invention is a premium garlic powder which is 
commercially available from Gilroy Foods. This form of garlic is preferably comprised of 

1 5 dehydrated garlic prepared from fresh pungent varieties of Allium sativum which has been 
cleaned, sliced, dehydrated and milled to powder. However, it should be appreciated that other 
forms of garlic which provide the desired antioxidant, anticancer, and immunomodulatory 
effects may also be used. 

The dietary composition may be in the form of any suitable dog food formula which 

20 also provides adequate nutrition for the animal. For example, a typical canine diet for use in 
the present invention may contain about 20-40% crude protein, about 4-30% fat, and about 1- 
1 1% total dietary fiber on a dry matter basis. However, no specific ratios or percentages of 
these or other nutrients are required. The garlic may be blended with such a dietary 
composition to provide the beneficial amounts needed. Alternatively, the garlic may be 

25 provided in the form of a dietary supplement. 

An experiment was conducted to study the potential beneficial effects of garlic on the 
immune response of dogs. 28 Beagle dogs (age range: 2-4 years) were fed a basal control diet 
for 30 days. Dogs were then randomized by body weight and divided into 2 groups. Within 
each group, half the dogs continued to receive the control diet and the other half were switched 

30 onto the garlic diet. This experimental period was conducted over a 77-day period. Blood 
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was taken at the end of the baseline period (Tl - day 0 of the experimental period), in the 
middle of the experimental period (T2 - day 35) and at the end of the study (T3 - day 77) in 
order to determine in vitro immune function (by lymphocyte blastogenesis) as well as cytokine 
production (tumor necrosis factor; TNF-a), interleukin- 1 (IL-1), and IL-6. Urine was 

5 collected at these time points and immediately frozen in order to analyze for various markers 
of oxidative stress. In vivo immune function was determined by a delayed-type 
hypersensitivity (DTH) response test using a nonspecific antigen (phytohemagglutinin), a 
specific mitogen (Duramune® vaccine [Fort Dodge Laboratories]), and control (saline) to 
induce an inflammatory response and induration was measured at 24, 48, and 72 hours 

1 0 postinjection with data expressed as measurements corrected for saline. Dogs were weighed 
weekly and fed to maintain body weight throughout the study. Water was provided ad libitum. 



See Table 1 for the ingredients and composition of diets. 



Table 1 . Ingredient composition of diets 



Ingredient 



Control Diet 



Garlic Diet 



15 

Ground corn 

Refined poultry by-product meal 
Poultry fat 
Menhaden fishmeal 



510 
205 
89 
85 
35 
35 
11 
8 
7 
3 
3 
3 
2 
2 



-g/feg. 



510 

205 
89 
85 
35 
30 
11 
8 
7 
3 
3 
3 
2 
2 



20 Beet pulp 
Chicken digest 
Dicalcium phosphate 
Dried whole egg 
Brewers dried yeast 



25 Potassium chloride 
Ground flax 
Mineral mix 
Vitamin mix 
Sodium chloride 



30 DL-methionine 
Choline chloride 
Garlic powder 



5 
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Isolation of mononuclear cells . Blood collected in heparinized tubes was diluted in 
calcium- and magnesium-free Hanks balanced salt solution (HBSS) (1:1), layered onto Ficoll- 
hypaque, and centrifuged at approximately 400 X g for 20 minutes. The mononuclear cells 
were harvested, washed in HBSS, and resuspended in RPMM640 growth medium containing 

5 5 mg/mL bovine serum albumin (BSA), 1 00 U/mL penicillin, 100 fig/xnL streptomycin, and 
1% L-glutamine. Cells were counted in a Coulter counter (Coulter Corporation, Hialeah, FL), 
and 1 X 10 6 cells in 7 mL of medium were plated in 60 mm well plates and allowed to adhere 
for 2-3 hours in a humidified C0 2 incubator at 37°C. The nonadherent cells were removed by 
gentle washing with medium, and the isolated monocytes incubated with growth medium plus 

10 10 Mg/ml of 055:B5 Eschericia coli lipopolysaccharide for 24 hours. The culture supernatant 
fluid was harvested, and the adherent cells digested with IN ammonium hydroxide and 0.2% 
Triton X-100 for total cellular DNA quantitation. 

Cytokine assays . Bioassays for IL-1 , TNF-like activity, and IL-6 were performed as 
previously described. Mouse plasmacytoma cell line (Tl 165.17), which proliferates in 

15 response to IL-1 and IL-6, was used to assay for IL-1 activity. To determine specific IL-1 
activity, the IL-1 receptor on the Tl 165.17 cell line was blocked using a monoclonal antibody 
(LA 15.6) to the IL-1 receptor. Murine fibroblasts (L929) were used to assay for TNF-like 
activity and the IL-6 bioassay was performed using B9 cells. Data from the bioassays were 
expressed as pg of cytokine per of monocyte DNA. 

20 Lymphocyte blastogenesis i Mononuclear cells from the blood were isolated as 

described above via centrifugation on Ficoll-hypaque. After washing in HBSS cells were 
resuspended in culture medium containing 10% heat inactivated fetal calf serum, 100 U/mL 
penicillin, 100 jug/mL streptomycin, and 1% L-glutamine and adjusted to a final concentration 
of 1 X 10 6 cells/mL. Concanavalin A (Con A) was added to 3 wells of a 96-well plate for each 

25 sample and 200 /A, of the mononuclear cell suspension added. The final concentration of Con 
A in each well was 10 jzg/mL. The culture plates were incubated at 37°C in a cell culture 
incubator for 72 hours, and then each well was pulsed with 1 /^Ci of [ 3 H]thymidine (50 fxL 
volume) and incubated an additional 24 hours. Cells were harvested on glass fiber filters (PHD 
cell harvester), and the amount of [ 3 H]thyrnidine incoiporation determined (decays per minute; 

30 DPM) in a scintillation counter. 
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Cvtokine production . There was no significant difference between the control- and 
garlic-fed animals for any of the cytokines measured. There was also no significant change in 
the garlic-fed animals compared to baseline values (Tl), although there was a slight trend (not 
significant) for reduced TNF and IL-6 with garlic feeding (Figure 1). 
5 Lymphocyte blastogenesi& There was no significant difference between the control- 

and garlic-fed group in lymphocyte proliferative response to the mitogen Con A. However, in 
the garlic-fed group there was a significant linear trend (P = .0003) for increased lymphocyte 
blastogenesis from Tl (baseline) to T3 (77 days). Moreover, lymphocyte blastogenesis was 
significantly increased (P < .05) at T3 (77 days) compared to the initial baseline values at Tl 
10 (Figure 2). 

Delaved-tvpe hypersensitivity . There were no significant differences between the 
dietary groups in delayed-type hypersensitivity (DTH) response. At the midpoint of the study 
(35 days), there was some indication of a trend (not significant) for increased hypersensitivity 
to Duramune vaccine in the garlic-fed group, but this trend was not maintained and there was 
1 5 no evidence of a garlic effect on DTH by the end of the study. 

Results 

Garlic powder had no effect on cytokine production from canine peripheral blood 
mononuclear cells or on DTH response. However, the garlic-fed dogs had significantly 
enhanced lymphocyte blastogenesis compared to their baseline values. 
20 The results demonstrate that garlic can function as an immunomodulatory agent. 

Garlic demonstrated an immunomodulatory effect with respect to mitogen-induced lymphocyte 
blastogenesis. 

While certain representative embodiments and details have been shown for puiposes of 
illustrating the invention, it will be apparent to those skilled in the art that various changes in 
25 the methods and apparatus disclosed herein may be made without departing from the scope of 
the invention, which is defined in the appended claims. 
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CLAIMS 



1 . A method for enhancing immune response in a dog comprising feeding said dog a diet 
including an effective amount of garlic for a time sufficient for said garlic to absorbed by said 
dog. 

5 2. The method of claim 1 in which said diet includes from about 1 to 1 Og garlic per kg of 
diet. 



3. The method of claim 1 wherein said diet comprises, on a dry matter basis, about 20 to 
40% by weight protein, about 4 to 30% by weight fat, and about 1 to 1 1% total dietary fiber. 

4. A method for increasing lymphocyte blastogenesis in a dog comprising feeding said 
10 dog a a diet including an effective amount of garlic for a time sufficient for said garlic to 

absorbed by said dog. 

5. The method of claim 1 in which said diet includes from about 1 to lOg garlic per kg of 
diet. 

6. The method of claim 1 wherein said diet comprises, on a dry matter basis, about 20 to 
15 40% by weight protein, about 4 to 30% by weight fat, and about 1 to 1 1% total dietary fiber. 
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